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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. ** * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Numerical-control equipment which is characterized by providing the following and which 
has an interactive mode programming function. The display screen data generation section which 
generates configuration drawing screen data and process display screen data from the processing 
program data which include a part program at least. A process specification means to specify a process. 
The screen data-conversion section which changes the display element of the aforementioned 
configuration drawing screen corresponding to the aforementioned process and the aforementioned 
process for the aforementioned configuration drawing screen data and the aforementioned process 
display screen data into the conversion configuration drawing screen data and conversion process 
display screen data which were related with the aforementioned process. Display which displays the 
aforementioned conversion configuration drawing screen data and conversion process display screen 
data. 

[Claim 2] The aforementioned display element is numerical-control equipment according to claim 1 
characterized by including one of tool tracing, a tool, and the processing configurations at least. 
[Claim 3] Numerical-control equipment according to claim 1 characterized by displaying all the 
processes in front of the process by which specification was carried out [ aforementioned ]. 
[Claim 4] Numerical-control equipment according to claim 1 characterized by displaying all the 
processes after the process by which specification was carried out [ aforementioned ]. 
[Claim 5] Numerical-control equipment according to claim 1 characterized by expressing the 
aforementioned conversion configuration drawing screen data and the aforementioned conversion 
process display screen data to the aforementioned display as the display means associated mutually. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the numerical-control equipment which has 

an interactive mode programming function about numerical-control equipment. 

[0002] 

[Description of the Prior Art] Now, the numerical-control equipment which has an interactive mode 
programming function is used widely. Processing processes, such as roughing and finish-machining, and 
data, such as a tool name corresponding to each process, an used tool, a feed rate, and a main shaft 
rotational frequency, are expressed to the display screen as such numerical-control equipment. 
[0003] On the other hand, tool tracing, a processing configuration, etc. are displayed from a part 
program etc., a processing simulation is performed, and it is contributing to creation of a part program, 
change, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the process screen and the processing 
simulation screen were generally another, the programmer needed to switch the screen, when 
performing creation of a part program, and edit, its work was complicated and efficiency also had a 
problem of a low. 

[0005] this invention is made in view of such a point, and creation of a part program and edit aim at 

offering easily the numerical-control equipment which can be performed well. 

[0006] 

[Means for Solving the Problem] In the numerical-control equipment which has an interactive mode 
programming function in order to solve the above-mentioned technical problem in this invention The 
display screen data generation section which generates configuration drawing screen data and process 
display screen data from the processing program data which include a part program at least, A process 
specification means to specify a process, and the aforementioned configuration drawing screen data and 
the aforementioned process display screen data The screen data-conversion section which changes the 
display element of the aforementioned configuration drawing screen corresponding to the 
aforementioned process and the aforementioned process into the conversion configuration drawing 
screen data and conversion process display screen data which were related with the aforementioned 
process, The numerical-control equipment characterized by having the display which displays the 
aforementioned conversion configuration drawing screen data and conversion process display screen 
data is offered. 
[0007] 

[Function] Processing program data include a part program, a tool file, a cutting-conditions file, etc. And 
the display screen data generation section generates configuration drawing screen data and process 
display screen data from processing program data. A process specification means generates process tbe 
data from the tbe data given from the programmer. The screen data-conversion section changes 
configuration drawing screen data, process display screen data, and process tbe data into conversion 
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configuration drawing screen data and conversion process display screen data. Display displays 
simultaneously conversion configuration drawing screen data and conversion process display screen 
data on one screen as a processing simulation screen and a process screen, respectively. Therefore, on 
such a screen, since a programmer does not need to switch a screen, creation of a part program and edit 
can be performed well easily. 
[0008] 

[Example] Hereafter, one example of this invention is explained based on a drawing. Drawing 1 is the 
conceptual diagram of the invention in this application. 

[0009] The numerical-control equipment which has an interactive mode programming function consists 
of the display screen data generation section 2, a process specification means 3, the screen data- 
conversion section 4, and display 5. In the display screen data generation section 2, configuration 
drawing screen data generation means 2a acquires information, such as tool tracing and a processing 
configuration, by instructions of part program la in the processing program data 1, and generates the 
configuration drawing screen data Dl. Moreover, process display screen data generation means 2b 
acquires process information, such as a tool name, an used tool, a feed rate, and a main shaft rotational 
frequency, from tool data file lb in the processing program data 1, or cutting-conditions file lc, and 
generates the process display screen data D2. 

[0010] The process specification means 3 generates the process tbe data D4 based on the tbe data D3 
given by the programmer from soft WEAKI -53. In the screen data-conversion section 4, configuration 
drawing screen data-conversion means 4a is relating with the configuration drawing screen data Dl the 
process information given by the process display screen data D2 and the process tbe data D4, generates 
the configuration drawing screen data corresponding to the process information, and outputs it as 
conversion configuration drawing screen data D5. Moreover, process display screen data-conversion 
means 4b is relating with the process display screen data D2 and the process tbe data D4 the processing 
configuration information given with the configuration drawing screen data Dl, generates the process 
display screen data corresponding to the processing configuration information, and outputs it as 
conversion process display screen data D6. 

[001 1] By using the conversion configuration drawing screen data D5 as the processing simulation 
screen 51, display 5 uses the conversion process display screen data D6 as the process screen 52, and 
displays them simultaneously on one screen. By this, since a programmer can see simultaneously the 
processing simulation screen 5 1 and the process screen 52 which correspond mutually, it often performs 
creation of a part program, and edit easily, and things can be carried out. 

[0012] Next, the example of the program display screen is given and explained. Drawing 2 is drawing 
showing an example of the program display screen of display 5. The processing simulation screen 51 is 
displayed on the left-hand side of display 5. In this processing simulation screen 51, tool information 
51c showing coordinate-value 51b showing the coordinate value of the X-axis, a Y-axis, and the Z-axis, 
a tool name, a feed rate (F), the diameter of a tool, and a main shaft rotational frequency (S) is displayed. 
Moreover, the configuration corresponding to it is drawn by setting up the switch of soft WEAKI -53 
with which it was ordered by softkey 51a. Three instructions, a processing configuration, tool tracing, 
and a tool configuration, are displayed as instructions of softkey 51a drawing, as a state of soft WEAKI - 
53, the switch corresponding to a processing configuration is ON, and other switches are switched off. 
Therefore, work 5 Id is drawn as a processing configuration. Each of these coordinate-values 51b, tool 
information 51c, and work 5 Id is the display elements based on the conversion configuration drawing 
screen data D5. 

[0013] The process screen 52 is displayed on the right-hand side of display 5. In this process screen 52, 
there are a program number, a processing process and a configuration, a tool name, and a diameter of a 
tool as an item of process information, and each content is displayed. Moreover, as instructions by 
softkey 52a, movement, copy, deletion, change, and five instructions of insertion are displayed. And 
process selection, change, insertion, deletion, etc. are programmable in the process screen 52 by setting 
up the switch of soft WEAKI -53 corresponding to these instructions. These process information is the 
display elements based on the conversion process display screen data D6. 
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[0014] Next, the example in the case of canying out the simulation of the state in the cursor location in 
the process screen 52 on the processing simulation screen 51 is shown. Suppose that cursor 52b is in the 
position on a program number 002 in the process screen 52 like drawing 3 . Moreover, suppose that the 
switch corresponding to [ in the switch corresponding to the switch corresponding to / to instructions / a 
processing configuration in the state of soft WEAKI -53 and tool tracing in softkey 51a ] a tool 
configuration by ON was set up with OFF on the processing simulation screen 51. Then, tool tracing 51e 
based on the information on each item of the program number 002 which is in the position of cursor 
location 52b in this case is drawn on the processing simulation screen 51, respectively. 
[0015] Moreover, the range of the content after the process which cursor 52b specifies not only before 
the process chisel which cursor 52b mentioned above specifies as a content which carries out a 
simulation but before the process specified by cursor 52b etc. which carries out a simulation like can be 
specified. 

[0016] moreover — making cursor 52b and tool tracing 51e into the same color, or making them a 
dotted-line display ****-- like — by displaying on display 5, for a programmer, a screen becomes 
legible and the check of a part program etc. can be easily performed with the display means associated 
mutually 

[0017] Drawing 4 is the block diagram of the hardware of the numerical-control equipment (CNC) with 
which this invention is applied. A processor (CPU) 1 1 controls the whole numerical-control equipment. 
The program for system controls is stored in the storage (ROM) 12 only for reading. The configuration 
drawing screen data Dl, the process display screen data D2, etc. are stored in RAM (RAM) 13. 
Processing pro GURAMUDE-TA 1 which should save after powering off is stored in non- volatile 
memory 14. The graphic control circuit 15 changes the configuration drawing screen data Dl, the 
process display screen data D2, and the process tbe data D4 into the conversion configuration drawing 
screen data D5 and the conversion process display screen data D6. And the conversion configuration 
drawing screen data D5 and the conversion process display screen data D6 are displayed on display 5. 
The keyboard 17 is equipped with the operation key used for a data input, the function key, etc. Soft 
WEAKI -53 changes the meaning of a key according to an operator's screen selection, and a required 
key is expressed as the screen. The five-axis-control circuit 19 outputs move instructions of a shaft to a 
servo amplifier 20, and controls them. A servo amplifier 20 drives the servo motor of a machine tool 21 
in response to these move instructions. The programmable machine controller (PMC) 22 controls a 
machine tool 21 by the sequence program formed in ladder form. In addition, these components are 
mutually combined by bus 23. 
[0018] 

[Effect of the Invention] Since it constituted so that it might display by this invention that conversion 
configuration drawing screen data and conversion process display screen data explained above on the 
same screen and elements, such as tool tracing corresponding to a process, might be matched and 
displayed, it is not necessary to switch a screen and creation of a part program and the efficiency of edit 
improve. 
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PRIOR ART 



[Description of the Prior Art] Now, the numerical-control equipment which has an interactive mode 
programming function is used widely. Processing processes, such as roughing and finish-machining, and 
data, such as a tool name corresponding to each process, an used tool, a feed rate, and a main shaft 
rotational frequency, are expressed to the display screen as such numerical-control equipment. 
[0003] On the other hand, a tool locus, a processing configuration, etc. are displayed from a part 
program etc., a processing simulation is performed, and it is contributing to creation of a part program, 
change, etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the principle block diagram of the numerical-control equipment of this invention. 
[Drawing 2] It is drawing showing an example of the program display screen. 

[Drawing 3] It is drawing showing an example of the program display screen as which tool tracing is 
displayed. 

[Drawing 4] It is the block diagram of the hardware of the numerical-control equipment with which this 
invention is applied. 
[Description of Notations] 

1 Processing Program Data 
la Part program 

lb Tool data file 

lc Cutting-conditions file 

2 Display Screen Data Generation Section 

2a Configuration drawing screen data generation means 
2b Process display screen data generation means 

3 Process Specification Means 

4 Screen Data-Conversion Section 

4a Configuration drawing screen data-conversion means 
4b Process display screen data-conversion means 

5 Display 

5 1 Processing Simulation Screen 
SlaSoflkey 

52 Process Screen 
52a Softkey 

53 Soft WEAKI - 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 4] 
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